
example, rates of assault on public transport in three Dutch
cities were reduced when 1200 unemployed young people
were hired as inspectors.'7 Similarly, the installation of closed
circuit television on the London underground has reduced
muggings and theft. Neighbourhood watch schemes have,
however, resulted in few measurable falls in crime.

Interestingly, it is in situational crime prevention that the
adoption of violence as a public health issue is having greatest
effect. In the United States case-control studies have shown
an increased risk of homicide and suicide in homes where
firearms are available. The availability of handguns was
responsible for a sevenfold difference in the rate of homicide
between Seattle, in the United States, and Vancouver, in
Canada, despite a similar incidence of assault in the two
cities'8-a finding that was influential in the success of the
Brady bill on gun control in the United States. Public health
approaches have also helped to define risk of injury due to
assault in relation to alcohol consumption. In urban violence
in Britain consumption of more than 10 units of alcohol in a
six hour period has been linked to more severe injury, and

consumption of 8 to 15 units has distinguished injured from
uninjured men in the same environments.19
As the consequences of violence become more apparent in

terms of increased morbidity and cost the need for doctors to
join forces with social scientists to tackle this problem
becomes ever more obvious. Evidence also exists that,
independently of socioeconomic variables, injury in violent
crime is linked to adolescents with a history of drug misuse,
elective surgery, and trauma.20 Preventing crime and violence
should be a central issue in health care.
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Biological influences on criminal behaviour: how good is the
evidence?

Available studies have their limitations

The perception that crime, especially violent crime, has
become one of the most serious problems facing society has
led to determined efforts by many researchers to find the
causes of criminal behaviour. Researchers have focused
on biological causes, believing that a biological basis of
criminality exists and that an understanding of the biology
will be useful in predicting which people are predisposed to
become criminals. In the 1960s it was proposed that males
with an extra Y chromosome were predisposed to violent
criminal behaviour; later work found no support for this
hypothesis.' Recently, two approaches, one genetic, the other
biochemical, have received widespread publicity. I would
argue that currently neither approach provides convincing
evidence that criminal behaviour can be understood in terms
of genetics or biochemistry.

Before these two approaches are discussed, the many
family, twin, and adoption studies that have concluded that a
biological basis exists for antisocial behaviour should be
noted.24 At least two recent reviews, however, have suggested
that the support for these conclusions, especially those
concerned with violent crime, is not strong. A meta-analysis

of the literature found only a "low-moderate correlation"
between heredity and crime.5 Moreover, the "better designed
and more recently published studies provided less support for
the gene-crime hypothesis than more poorly designed and
earlier published investigations."5 And a review published
last year concluded: "Together, the data do not suggest a
strong role for heredity in violence."6
For about 25 years researchers have reported correlations

between low cerebrospinal fluid concentration of 5-hydroxy-
indoleacetic acid, a metabolite of the neurotransmitter
serotonin, and violent and criminal behaviour. Although
more than 100 studies have been published on this topic,
later studies cannot be regarded as confirming the results
of earlier ones. The behaviour characteristically associated
with low concentrations of the metabolite has shifted from
depression to general aggressive behaviour to impulsive
aggressive behaviour.7 The later studies, which have used
more refined definitions than earlier ones, therefore do not
replicate the earlier ones.8
Even if an association was established between low

5-hydroxyindoleacetic acid concentration in cerebrospinal
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fluid and some well defined violent or criminal behaviour,
causation is not proved. Do low concentrations of the
metabolite cause the abnormal behaviour or does the abnormal
behaviour trigger physiological responses in the body that
lower the concentrations? Perhaps there is some third factor
-biological, psychological, or environmental-that is the
underlying cause ofboth the low concentrations and abnormal
behaviour.
Within the past year Brunner and colleagues have reported

an association between a point mutation in the structural gene
for monoamine oxidase A in a large Dutch family and
aggressive criminal behaviour among many males in that
family.9 Other single gene conditions are known to result in
abnormal behaviour-for example, the symptoms of Wilson
disease, which result from accumulation of copper primarily
in the liver and brain, can mimic those of schizophrenia. The
gene for monoamine oxidase A, however, is the first instance
of an altered gene being implicated in specifically criminal
aggressive behaviour. As monoamine oxidase A is involved in
serotonin metabolism researchers have suggested that the
gene mutation that results in monoamine oxidase A deficiency
is related to the low cerebrospinal fluid concentrations of
5-hydroxyindoleacetic acid found in association with criminal
behaviour.9
Although the defect in the gene for monoamine oxidase A is

likely to be responsible for the learning disabilities and
possibly the abnormal behaviours in the Dutch family, there
is little prospect that a better understanding of this condition
will improve our understanding of criminality. The primary
effect of the mutation is learning disability; the aggressive
behaviour, which does not appear in all the males with the
genetic abnormality, may result from the learning disability
and its attendant problems rather than directly from the
altered gene. Furthermore, as the authors point out, this
genetic defect is extremely rare. Even if its importance in
causing criminal behaviour is confirmed it is unlikely to be
important in more than a minute proportion of criminals.
The genetic and biochemical studies discussed above found

an association between a biological factor and violent criminal
behaviour. But a series of adoption studies in which the
criminal history of an adopted male was compared with the

criminal history of both his biological and his adoptive fathers
found that genetic influences were significant in cases of
property crime but not in cases of violent crime.'0 This con-
clusion is as problematic as finding a genetic basis for violent
crime. Adoption studies have their own methodological prob-
lems-forexample, various social characteristics ofthe adoptive
and biological home environments are correlated, and
adoptive parents are generally of higher socioeconomic status
than parents in general." Although researchers try to correct
for these complicating factors, the corrections are post hoc.
Although studies of the biological basis of violence interest

nearly everyone, currently, research on this topic is far too
preliminary to be of use to psychiatrists treating people who
are predisposed to or engage in violent and criminal activities.
Nevertheless, there have been suggestions that public policy
should be informed by the results of these biological studies.
Given the extremely tentative nature of their conclusions and
the far reaching consequences of labelling people as potential
criminals on the basis ofsome biological marker, an awareness
ofthe limitations ofthese studies is crucially important.
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Television violence and children

Its effects need to be seen in the context ofother influences on children 's mental health

Children watch two to three hours' television daily from the
age of 3 or earlier, and during childhood they average more
time in front of the television set than in the classroom.'
Although watching television has positive effects,2 attention is
usually focused on its negative ones. Some people believe that
children may be harmed by watching violence on the screen,3'4
and, although over 1000 research studies have established an
association between screen violence and the level of aggressive
behaviour in some children and young people,5'6 causation has
not been established. Increased aggression may not be the
only negative effect. Children may find some of the images
frightening and in rare cases develop anxiety and phobic
reactions; more commonly they may develop short lived
nightmares and other sleep problems.7

Television violence may influence children in four ways:
making them want to imitate what they see, reducing learnt
inhibitions against violent behaviour, desensitising them to
violence through repetition, and increasing arousal.' Viewing

violence on the screen does not on its own cause violent
behaviour.8 The most plausible model to explain the associa-
tion between viewing violence and increased aggression is an
interactive one in which viewing and aggression affect each
other and, in turn, are stimulated by other related variables.9-

Aggression as a problem solving behaviour is learnt early in
life, is usually learnt well, and is resistant to change.10
Individual variation in the level of aggressive behaviour and
violence in children, adolescents, and adults depends on
many interacting factors, of which media influences are
likely to be less important than constitutional, parental,
educational, and other environmental influences. Contri-
buting factors include being the victims of violence and
bullying and witnessing violence perpetrated against others,
especially at home. The emphasis on establishing whether
television violence and actual violence are related has resulted
in the neglect of these other, more important influences on the
development of aggressive behaviour and other effects of
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